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[NAME OP DOCUMENTl CLAIMS 
[CLAIM 1] 

An exhaust gas purifying catalyst comprising a metal 
oxide particle and rhodium supported thereon, wherein 
5 said metal oxide particle comprises a core part 

relatively rich in ceria and a surface layer relatively 
rich in zlrconia. 
[CLAIM 2] 

The exhaust gas purifying catalyst according to 
10 claim 1, wherein said core part and said surface layer 
each comprises a plurality of primary particles. 
[CLAIM 3] 

The exhaust gas purifying catalyst according to 
claim 1 or 2, wherein the molar fraction of cerium is 
15 from 35 to 50 mol% based on the total molar number of 
cerium and zirconium in said metal oxide particle. 
[CLAIM 4] 

The exhaust gas purifying catalyst according to any 
one of claims 1 to 3, wherein the total molar fraction of 
20 cerium and zirconium is at least 85 mol% baaed on the 
total molar number of metals in said metal oxide 
particle - 
[CLAIM 5] 

The exhaust gas purifying catalyst according to any 
25 one of claims l to 4, wherein said metal oxide particle 
has an average particle diameter of less than 10 jim. 
[CLAIM 6] 

The exhaust gas purifying catalyst according to any 
one of claims 1 to 5, wherein at least one element 
30 selected from the group consisting of alkaline earth 
metals and rare earths is added to said core part 
relatively rich in ceria. 
[CLAIM 7] 

The exhaust gas purifying catalyst according to any 
35 one of claims 1 to 6, wherein at least one element 

selected from the group consisting of alkaline earth 
metals and rare earths is added to said surface layer 



relatively rich in zlrconia, 
(CLAIM 8] 

A process for producing an exhaust gas purifying 
catalyst , conrpris ing : 

providing a sol containing at least a population of 
ceria colloid particles and a population of zlrconia 
colloid particles differing in the isoelectric point with 
each other, 

adjusting the pH of said sol to be closer to the 
isoelectric point of said pqpulation of cerla colloid 
particles than to the isoelectric point of said 
population of zirconla colloid particles, thereby 
aggregating said population of ceria colloid particles, 

adjusting the pH of said sol to be closer to the 
isoelectric point of said population of zirconia colloid 
particles than to the isoelectric point of said 
population of ceria colloid particles, thereby 
aggregating said population of zirconia colloid particles 
onto said aggregated population of ceria colloid 
particles, 

drying and firing the obtained aggregate to obtain a 
metal oxide particle comprising a core part relatively 
rich in ceria and a surface layer relatively rich in 
zirconia, and 

loading rhodium on the obtained metal oxide 
particle. 



[NAME OP DOCUMENT] SPECIFICATION 

[TITLE OF THE INVENTION] EXHAUST GAS PURIFYING CATALYST. 
AND PRODUCTION PROCESS THEREOF 
[TECHNICAL FIELD] 
[0001] 

The present invention relates to an extiaust gas 
purifying catalyst and a production process thereof . 
[RELATED ART] 

[0002] 

The exhaust gas from internal combustion engines 
such as automobile engines contains nitrogen oxide (NQx) , 
G^xbon monoxide (CO), hydrocarbon (HC) and the liJce. 
These substances can be purified by an exhaust gas 
purifying catalyst capable of oxidizing CO and HC and at 
the same time, reducing NOx. As for representative 
exhaust gas purifying catalysts, three-way catalysts 
where a noble metal such as platinum (Ft) , rhodium (Rh) 
emd palladium (Pd) is supported on a porous metal oxide 
eupport such as y-alumina ctre known, 

[0003] 

The metal oxide suxqport may be formed of various 
materials but, in order to obtain a high surface area, 
alumina (A1203) has been heretofore generally used. 
However, in recent years, for accelerating purification 
of the exhaust gas by using che chemical properties of 
the support, it has been proposed to use various other 
materials such as ceria (Ce02) , zirconia (ZrOz) and 
titanium (TiOj) in combination with, or not in combination 
with, alumina. 

[0004] 

For example, in order to alleviate the fluctuation 
of oxygen concentration in the exhaust gas suid thereby 
enliance the exhaust gas purifying capacity of the three- 
way catalyst, a material having an oxygen storage 
capacity (OSC) of storaging oxygen when the oxygen 
concentration in the exhaust gas is high, and releasing 
oxygen when the oxygen concentration in the exhaust gas 



is low. i3 used as a support of the exhaust gas purifying 
catalyst. A representative material having OSC is ceria. 
[0005] 

In order to allow for efficient progress of 
oxidation of CO and HC and reduction of NO^ by the 
activity of the three-way catalyst, the air- fuel ratio in 
the internal coitibustlon engine must be a theoretical air- 
fuel ratio (stoichiometric air- fuel ratio) . Therefore, 
the fluctuation of oxygen concentration in the exhaust 
gas is preferably alleviated to maintain the oxygen 
concentration in the vicinity of the theoretical air-fuel 
ratio, so that the three-way catalyst cah exert its 
exhaust gas purifying ability. Furtheiroore, according to 
recent studies, it has been found that ceria not only has 
OSC but also, by virtue of its strong affinity for a 
noble metal, particularly platinum, can prevent particle 
growth. (sintering) of the noble metal supported thereon. 

[0006] 

In this way, ceria has preferred properties for use 
in an exhaust gas purifying catalyst^ Ymt sometimes fails 
in satisfying heat resistance required in such usage. 
Accordingly, a method for elevating the heat resistance 
of ceria by forming a solid solution of ceria and 
zirconia has been developed. 

[0007] 

Patent Document i discloses an exhaust gas purifying 
catalyst obtained by loading a noble metal on a support 
comprising a core part mainly composed of ceria and a 
surface layer mainly composed of zirconia. According to 
this exhaust gas purifying catalyst of Patent Document 1, 
it is stated that OSC can be provided by ceria in the 
core part and ceria- zirconia solid solution at the 
interface between the core part and the surface layer, 
and heat resistance can be provided by zirconia in the 
sxirface layer. 

[0008] 

Also, use of zirconia as a catalyst support particle 



has been conventionally knovm and particularly, it is 
Jcnown that when rhodium is supported on a zirconia 
particle, the ability of generating hydrogen by steam 
reforming is elevated as compared with the caee of 
5 loading rhodium on an alumina particle (see, for example. 
Patent Document 2) 
[0009] 

[PATENT DOCUMENT 1] Japanese Unexamined Patent 
Publication (Kokai) No. 2003-277060 
10 [PATENT DOCUMENT 2] Japanese TOxexamined Patent 

Publication (Kokai) No. 2002-346366 
[PROBLEMS TO BE SOLVED BY THE INVENTION] 

[0010] 

The present invention provides an exhaust gas 
15 purifying catalyst having both OSC prcDvided by ceria and 
heat resistance attributable to zirconia in good 
combination, and furthermore, despite the presence of 
ceria, assuring good function provided hy the combination 
of rhodium and zirconia. 
20 [MEANS FOR SOLVING THE PROBLEMS] 

[00111 

The exhaust gas purifying catalyst of the present 
invention is an exhaust gas purifying catalyst comprising 
a metal oxide particle and rhodium supported thereon, 

25 wherein the metal oxide particle comprises a core part 
relatively rich in ceria and a surface layer relatively 
rich in zirconia and, particularly, the core part and the 
surface layer each comprises a plurality of primary 
particles. 

30 [0012] 

According to the exhaust gaa pxirifylng catalyst of 
the present invention, a metal oxide particle comprising 
a core part relatively rich in ceria and a surface layer 
relatively rich in zirconia is used, so that OSC provided 

35 by ceria in the core part and high heat resisteince 

attributable to zirconia in the surface layer can be 
achieved. Furthermore, excellent catalyst activity can 



- 4 - 



be achieved owing to the combination of zirconla in the 
surface layer amd rhodium supported thereon. 
[0013] 

The term "relatively rich in" as used herein for the 
5 metal oxide comprising a core part cind a surface layer is 
used with respect, to the molar fraction based on the 
total molar xmniber of metals in each of the core part and 
the surface layer. Accordingly, for example, the "core 
part relatively rich in ceria" means that the molar 
10 fraction of cerium (Ce) of ceria in the core part is 

higher than the molar fraction of cerium in the surface 
layer - 

[0014] 

In one embodiment of the exhaust gas purifying 
15 catalyst of the preeent invention, the molar fraction of 
cerium is from 35 to 50 mol%, particularly from 45 to 48 
mol%, based on the total molar number of cerium and 
zirconium in the metal oxide particle. 

[0015] 

20 In another em]3odiment of the exhaust gas purifying 

catalyst of the present invention, the total molar 
fraction of cerium and zirconium may be at least 85 mol%, 
particularly at least 90 mol%, more particularly at least 
95 mol%, based on the total molar nximl>er of metals in the 

25 metal oxide particle. 
[0016] 

According to these embodiments, OSC provided by 
ceria in tlie core part and high heat resistance 
attributable to zirconia in the surface layer can be 
30 satisfactorily achieved. 
[0017] 

In another embodiment of the exhaust gas purifying 
catalyst of the present invention, the metal oxide 
particle has an average particle diameter of less than 10 
35 pm, less than 5 pm, less than 1 pro, less than 500 nm, less 
than 200 nm, less than loo nm or less than 50 nra. 

[0018] 



' In another embodiment of the exhaust gas purifying 
catalyst of the present invention, at least one element 
selected from the group consisting of alkaline earth 
metals and rare earths, particularly yttrixwur is added to 
the core part relatively rich in ceria* 
[0019] 

According to this embodiment, the heat resistance 
and the OSC of the core part relatively rich in ceria can 
be enhanced. 

[0020] 

In another embodiment of the exhaust gas purifying 
catalyst of the present invention, at least one element 
selected from the group consisting of alkaline earth 
metals and rare earths, particularly yttrium, is added to 
the surface layer relatively rich in zirconia. 

[0021] 

According to this embodiment , the oxygen 
conductivity of the surface layer is improved and 
therefore, the OSC provided by ceria in the core part can 
be satisfactorily utilized. Furthermore, according to 
this embodiment, heat resistance of the surface layer is 
improved . 

[0022] 

The production process of an exhaust gas purifying 
catalyst of the present invention comprises providing a 
sol containing at least a population of ceria colloid 
particles and a population of zirconia colloid particles 
differing in the isoelectric point with each others- 
adjusting the pH of the sol to be closer to the 
isoelectric point of the population of ceria colloid 
particles than to the isoelectric point of the population 
of zirconia colloid particles, thereby aggregating the 
population of ceria colloid particles; adjusting the pH 
of the sol to be closer to the isoelectric point of the 
population of zirconia colloid particles than to the 
isoelectric point of the population of ceria colloid 
particles, thereby aggregating the population of zirconia 



colloid particles onto the population ceria colloid 
particles aggregated; drying and firing the obtained 
aggregate to obtain a metal oxide particle comprising a 
core part relatively rich in ceria and a surface layer 
relatively rich in zirconla; and loading rhodium on the 
obtained metal oxide particle. 
[0023J 

According to the process of the present invention* 
an exhaust gas purifying catalyst comprising a metal 
oxide particle and rhodium supported thereon can be 
obtained^ wherein the metal oxide particle comprises a 
core part relatively rich In ceria and a surface layer 
relatively rich in zlrconia« and the core part and the 
surface layer each comprises a plurality of primary 
particles • 

[0024J 

The metal oxide particle obtained can have a 
relatively small particle diameter, for example, an 
average particle diameter of less than 10 im, less than 5 
\m, less than 1 \m, less than 500 nm, less than 200 nm, 
less than 100 nm or less than 50 nm. For example, when 
the sol used as a raw material has an average particle 
diameter of about 5 nm, the average particle diameter of 
the metal oxide particles produced by the process of the 
present invention can be 50 nm or less. With such a 
relatively small particle diameter, the surface layer is 
relatively thin, and the thin surface layer is useful for 
utilizing good OSC provided by ceria in the core part, 
despite the presence of the surface layer. 

[0025] 

The term "colloid particles" as used herein means 
particles which comprise a metal oxide or a metal bonded 
to oxygen dispersed in a liquid, particularly water, and 
which produces a metal oxide when the dispersion medium 
is removed and the residue is fired. The "colloid 
particles" are generally understood to have a diameter of 
1 to 1,000 nm, particularly from 1 to 500 nm. For 



example, a sol containing a population of colloid 
particles having a diameter of less than 100 nin or less 
than 50 nm is available. 
[00261 

The term "sol" as used herein means a dispersion 
system wherein colloid particles are dispersed in a 
dispersion medium which is a liquid, and this is 
sometimes referred to as a colloid solution. The 
dispersion medium contained in the sol is generally 
water « but an organic dispersion medium such as alcohol 
and acetylacetone may be contained^ if desired. 

[0027] 

BEST MODE FOR CARRYING OUT THE INVENTION 

The present invention is described below by 

referring to Figs. 1 and 2. Figs. 1 and 2 each is a 

cross -sectional view of the catalyst of the present 

invention. 
[0028] 

As shown in Pig, 1, the exhaust gas purifying 
catalyst of the present invention comprises a core part 1 
relatively rich in ceria and a surface layer 2 relatively 
rich in zirconia, in which rhodium 3 is 8ui>ported on the 
surface layer 2. As shown in Fig. 2, the core part 1 and 
the surface layer 2 each may con^rise a plurality of 
primary particles (la, 2a} . 

10029] 

This metal oxide particle may have an average 
particle diameter of, for example, less than 10 iim, less 
than 5 \m, less than 1 ^im, less than 500 nm, less than 
200 nm, less than 100 nm or less than 50 nm. 

[0030] 

The boundary between the core part 1 and the surface 
layer 2 may not be necessarily distinct and may appear as 
a portion where the conposition is gradually changed. 
Furthermore, the boundary part between the core part 1 
and the surface layer 2 may be a mixture, particularly a 
solid solution, of ceria and zirconia. In Fig. l, the 
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surface layer 2 is shown as if it is continuous, but the 
surface layer may be discontinuous as shown in Fig. 2. 
[0031] 

In the case where the core part and the surface 
5 layer each conprises a plurality of primary particles and 
the metal oxide particle is formed from a sol, these 
primary particles correspond to the colloid particles in 
the sol, and a distinct boundary may or may not be 
present between respective primary particles. 
10 (00321 

The surface layer or core part of the metal oxide 
particle of the present invention may contain a metal 
other than cerium (Ce) and zirconium (Zr) , for example, a 
metal selected from the group consisting of alkaline 
15 earth metals and rare earth elements, particularly 

yttrium (Y) , The metal oxide of alkaline earth metal or 
rare earth element, particularly yttrium, tends to 
provide excellent heat resistance to zirconia, ceria 
and/or ceria- zirconia solid solution. 
20 [00331 

The exhaust gas purifying catalyst of the present 
invention may be used not only by shaping the catalyst 
itself, but also by coating it on a monolith substrate, 
for example, a ceramic honeycomb. 
25 [00341 

The exhaust gas purifying catalyst of the present 
invention may be produced by any method but can be 
produced particularly by the process of the present 
invention . 
30 [0035] 

Respective steps in the process of the present 
invention are described below. 
[00361 

<Provision of Sol mixture> 
35 In the process of the present invention, a sol 

comprising at least a population of ceria colloid 
particles and a population of zirconia colloid particles 
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is provided, those populations differing, in isoelectric 
point, from each other « 
[0037] 

Specific examples of the sol include substances 
S obtained by hydrolyxing and condensing an alkoxide, an 
acetylacetonate, an acetate or a nitrate of metal. 
Further, a sol such as zirconia sol and ceria sol is a 
known material and may also be available as a commercial 
product . 

10 [0038] 

The metal oxide sol generally available on the 
market has a pH distant from the isoelectric point of the 
colloid particles contained therein, so that the colloid 
particles contained can electrostatically repel each 

15 other to prevent aggregation. That is, a sol containing 
colloid particles having an isoelectric point on the 
alkali side is staJbilized by acidifying the sol (acid- 
stabilized sol) , and a sol containing colloid particles 
having an isoelectric point on the acidic side is 

20 stabilized by alkalifying the sol (alkali- stabilized 
sol) . 

[0039] 

The isoelectric point of the colloid particles does 
not necessarily depend on a material itself constituting 

25 the particles, such as oxide, but can be arbitrarily set 
by the surface modification of colloid particles, 
particularly by the surface modification of colloid 
particles with an organic compound. Accordingly, the 
populations of ceria and zirconia colloid particles for 

30 use in the process of the present invention each may be 
arbitrarily selected to have appropriate pHs for the 
process of the present invention* For example, these 
populations of colloid particles can be selected to give 
a difference of 3 or more, particularly 4 or more, more 

35 particularly 5 or more, between the isoelectric points of 
the populations of colloid particles- 
[0040] 
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The isoelectric point of a population of colloid 
particles I which must be known for the process of the 
present invention, may be determined by any method but 
can be measured, for example, by an electrophoretic light 
scattering method. 

[0041] 

The sol containing at least two kinds of colloid 
particles, which can be used in the process of the 
present invention, may be obtained by any method but in 
particular, the sol can be obtained by mixing different 
kinds of sols. The mixing ratio of populations of 
colloid particles can be arbitrarily determined depeviding 
on the desired properties of the metal oxide particle. 

[0042] 

In the process of the present invention, the element 
such as alkaline earth metal and rare earth, which are 
preferably contained in the metal oxide particle, can l>e 
contained in the sol not only as colloid particles but 
also as a metal salt such as nitrate. 

[0043] 

<Aggregation of Ceria Colloid particles> 
In the process of the present invention, the pH of 
the sol is then adjusted to be closer to the isoelectric 
point of the population of ceria colloid particles than 
to the isoelectric point of the population of zirconia 
colloid particles, thereby aggregating the population of 
ceria colloid particles. 
[0044] 

As described above, the metal oxide sol generally 
available on the market has a pH different from the 
isoelectric point of a population of colloid particles 
contained, so that the colloid particles can 
electrostatically repel each other to prevent 
aggregation . 

[0045] 

Accordingly, when the pH of a sol containing a 
population of ceria colloid particles and a population of 
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zirconla colloid particles Is changed to the vicinity of 
the isoelectric point of the population of ceria colloid 
particles, for example into the range of ±1.0, 
particularly ±0.5, of the isoelectric point of the 
population of cerla colloid particles, as in the present 
invention, the zeta potential of the population of ceria 
colloid particles becomes small and this allows for 
little generation of electrical repulsion between 
particles, whereby aggregation of the population of ceria 
colloid particles is accelerated. Here, the pH of the 
sol is relatively distant from the Isoelectric point of 
the population of zirconia colloid particles and 
therefore, the population of zirconla colloid particles 
has a relatively large zeta potential and is prevented 
from aggregation. 
[0046] 

Incidentally, in aggregating the colloid particles, 
if the pH of the sol is changed to pass though the 
isoelectric point of the colloid particles intended to be 
aggregated, the zeta potential of the colloid particles 
becomes zero when the pH of the sol passes through the 
isoelectric point thereof, so that aggregation of this 
colloid particles can be unfailingly attained. 

[0047] 

The pH of the sol can be adjusted by adding any acid 
or alJcali- Examples of the acid which can be used 
include mineral acids such as nitric acid and 
hydrochloric acid, and examples of the alkali which can 
be used include aqueous ammonia and sodium hydroxide. 
The pH of the sol can also be adjusted by merely mixing 
multiple species of sols. 

[0048] 

The pH of the aol can be adjusted by a method of 
adding an acid or an allcali to the sol while measuring 
the pH of the sol by a pH meter, or a method of 
predetermining the amount of acid or allcali necessary for 
the pH adjustment by using a previously sampled sol, and 
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adding the acid or alkali to the entire sol in the 
predetermined amount. 
[0049] 

<Aggregation of Zirconia Colloid particles> 
5 In the process of the present invention, the pH of 

the sol is then adjusted to be closer to the isoelectric 
point of the population of zirconia colloid particles 
than to the isoelectric point of the population of ceria 
colloid particles, thereby aggregating the population of 
10 zirconia colloid particles onto the periphery of the 
population ceria colloid particles aggregated. 
[0050] 

When the pH of the sol containing the population 
ceria colloid particles aggregated is changed to the 

15 vicinity of the isoelectric point of the population of 
zirconia colloid particles, the zeta potential of the 
population of zirconia colloid particles becomes small 
and this allowg for little generation of electrical 
repulsion between particles, whereby aggregation of the 

20 population of zirconia colloid particles is accelerated. 

In this stage, the pH of the sol is relatively different 
from the isoelectric point of the population of ceria 
colloid particles, so that the population of ceria 
colloid particles can be prevented from aggregation and 

25 the population of zirconia colloid particles can deposit 
onto the periphery of the population of ceria colloid 
particles aggregated. 
[0051] 

The pH of the sol can be adjusted in the same manner 
30 as in the above -described aggregation of ceria. 
[00521 

<Drying and Firing of. Aggregate > 
The thus -obtained aggregate is dried and fired, 
whereby a metal oxide particle comprising a core part 
35 relatively rich in ceria and a surface layer relatively 
rich in zirconia * the core part and the surface layer 
each comprising a plurality of primary particles, can be 
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obtained. 

[0053] 

The reTOoval and drying of dispersion medium from sol 
may be performed by any method at any temperature. For 
5 example, this can be achieved by placing the sol in an 

oven at 120°C, The raw material obtained by removing and 
drying the dispersion medium from the sol is fired, 
whereby the metal oxlde^ particle can be obtained. The 
firing may be performed at a temperature generally 
10 employed for producing metal oxides, for example^ at a 
tiemperature of 500 to l,lOO**C. 
[0054] 

<Loading of Rhodium> 

In the process of the present invention, finally, 
15 rhodium is loaded on the thus-obtained metal oxide 
particle. 

[0055] 

The rhodium can be loaded on the metal oxide 
particle by using any Icnown method. More specifically, 

20 the metal oxide particle is impregnated with a solution 
containing a salt and/or a complex salt of rhodium, for 
example, an aqueous rhodium nitrate solution, dried and 
fired, whereby rhodium can be loaded. The amount of 
rhodium supported on the metal oxide particle may be from 

25 0.01 to 5 mas3%, particularly from 0.1 to 2 masi9%, based 
on the metal oxide particle - 
[0056] 

The present invention is described in greater detail 
below by referring to Examples, but the present invention 
30 is not limited thereto. 
10057] 
<&xaniples> 

In the following testa, the pH of the sol was 
measured by using a pH meter wherein the pH meter 
35 electrode was directly dipped in the sol. 
[005d] 

<Example 1> 
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In thi3 Exainple^ a metal oxide particle comprising a 
core part relatively rich in ceria and a surface layer 
relatively rich in zirconia (Ce02:ZrOa:Ya03=45:52:3 (by 
moD) is obtained, and rhodium is supported thereon. 
5 (00591 

An alkali-atabilized ceria sol (isoelectric point: 
pH 3.5), an acid-stablllzed zirconia sol (isoelectric 
point: pH 8.5) and an yttrla sol were mixed to give the 
above- described molar ratio « thereby rendering the sol 

10 mixture acidic and aggregating ceria. ^ Thereafter, an 

aqueous 5M ammonia (NHa) solution was added dropwise with 
stirring to adjust the pH to 11, thereby aggregating 
zirconia. The resulting solution was dried at 120^C for 
24 hours, and the dried product was fired at 700^C for 5 

15 hours to obtain metal oxide particles. 

[00601 

The thus-obtained metal oxide particles were 
dispersed in distilled water which was in an amount of 6- 
fold weight, a rhodium nitrate solution was added thereto 

20 so that rhodium is In an amount of 0.5 wt% based on the 
metal oxide particle, and the resulting solution wasr 
stirred for 1 hour. Thereafter, the water content was 
removed by drying at 120*C, the residue was fired at 500**C 
for 2 hours. The obtained catalyst was shaped into a 1 

25 mm- square pellet and used for the evaluation of 
perf ormguice . 
[0061] 

< Example 2> 

In this Example, a catalyst was obtained in the same 
30 manner as in Example 1 except that the molar ratio of 
components in the metal oxide particle was changed to 
Ce02 : ZrOa :y303=48 : 49 : 3 • 
[0062] 

<Example 3> 

35 In this Example, a catalyst was obtained in the same 

manner as in Example X except that the molar ratio of 
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compondnts in the metal oxide particle was changed to 
CeOa s ZrOa : Y203=25 : 72:3. 
[0063] 

<ExaTnple 4> 

5 In this Example, a catalyst was obtained in the same 

manner as in Example 1 except that the molar ratio of 
components in the metal oxide particle was changed to 
CeOa : ZrOa : Y2O3=50 : 47 : 3 . 
[0064] 

10 <ExaTiiple 5> 

In this Example, a catalyst was obtained in the same 
maimer as in Example 1 except that the molar ratio of 
components in the metal oxide particle was changed to 
CeOa : ZrOa : YaOj^SS : 42 : 3 . 
15 [0065] 

<Example 6> 

In this Example, a catalyst was obtained in. the same 
manner as in Example 1 except that the molar ratio of 
components in the metal oxide particle was changed to 
20 CeOa : ZrOa : YaOscTS : 22 : 3 . 

[0066] 

<Coraparativa Example 1> 

In this Example, a catalyst was obtained in the same 
manner as in Example 1 except that a zirconia particle 
25 was used as the metal oxide particle. 
[0067] 

<Coraparative Example 2> 

In this Example, a catalyst was obtained in the same 
manner as in R>c:ample 1 except that a cerla particle was 
30 used as the metal oxide particle 1 
[0068] 

<Comparative Example 3> 

In this Example, a metal oxide particle 
(Ce02:ZrOa:Y203=45:52 :3 (by mol) ) which is the same as in 
35 Example 1 is obtained and platinum is loaded thereon. 
[0069] 

Metal oxide particles obtained in the same manner as 
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in Example 1 were dispersed in distilled water which was 
in an amount of 6-fold weight, a dinltrodiammine platinum 
solution was added thereto so that platinum is in an 
amovmt of 0.5 wt% based on the metal oxide particles, and 
5 the resulting solution was stirred for 1 hour. 

Thereafter, the water content was removed by drying at 
120°C, the residue was fired at 500^*0 for 2 hours, and the 
obtained catalyst was shaped into a 1 mm- square pellet 
and used for the evaluation- of performance. 

10 [0070] 

<Evaluation of Catalyst Performance> 
The pellet- like catalyst obtained in Examples 1 to 6 
and Conparative Examples 1 to 3 were subjected rich and 
lean gases each having a composition shown in Table i« 

15 The gases were passed therethrough at l^OOO^'C for 5 hours 
and the gases were switched over every one minute. 
Thereafter, rich and lean gases each having a conposition 
shown in Table 1 were passed through the catalyst and the 
gases were switched over at 1 Hz while elevating the gas 

20 temperature, thereby determining the temperature where 

the HC (hydrocarbon) purification percentage reached 50% 
(HC-'TBO) . Also, Co (2%) and Oa (1%) were passed, with 
switching over therebetween every one minute, and the OSC 
(oxygen storage capacity) (O2 mmol/ support -g) was 

25 calculated from the amount of CO^ generated during passing 
of CO- Furthermore, the specific surface area (SSA) was 
measured by using a B£T one -point method. The results 
obtained are shown in Table 2 and Figs. 3 to 5, 
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Table 1: Composition of Gas 









NO 


CO 


C3H6 


Ha 


O2 


H2O 




(%) 


(%) 


(ppm) 


(%) 


(ppmC) 


(%) 


(%) 


{%) 


Rich Gas 


balance 


10 


2200 


2.80 


2500 


0.27 


0,77 


10 


Lean Gas 


balance 


10 


2200 


0.81 


2500 


0 


1.7 


10 
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Table 2: Results 





Amoxmt of 
Geo, (mol%). 


Noble 
Metal 


SSA 

(mVg) 


HC-T50 
(^C) 


OSC* 


Ex. 1 






45 


Rh 


26 


273 


0.32 










(0.5 wt%) 








Ex. 2 






48 


V 


24 


275 


0.32 


Ex. 3 






25 


N 


27 


283 


0.02 


Ex. 4 






50 


n 


24 


301 


0.28 


Ex. 5 






55 


II 


24 


304 


0.28 


Ex. 6 






75 


n 


12 


348 


0.06 


comp. 


Ex. 


1 


0 


U 


28 


281 


0.00 


Comp . 


Ex. 


2 


100 


H 


9 


354 


0.05 


comp. 


EX. 


3 


45 


PC 

(0-5 wt%) 


26 


350 


0.30 



5 * Unit of OSC : O2 ramol/ support -g 
[0073] 

As is apparent from Table 2 and Figs. 3 and 4, the 
catalysts o£ Examples 1 to 6 maintain a relatively large 
specific surface area while providing OSC, Among these 
10 Examples 1 to 6« the catalysts of Examples 1 and 2 having 
a cerla content of 45 mol% and 48 mol% realize both high 
OSC and a large surface area, and thereby exhibit 
particularly low HC-T50 temperature, that is, excellent 
low- temperature catalyst activity (see, Fig. 5) . 

15 [0074] 

As described above, Cotnparative Example 3 (shown by 
white circle in Figs. 3 to 5) is an exhaust gas purifying 
catalyst obtained by loading platinum on the same metal 
oxide particle as in Example 1 which exhibits a most 

20 excellent HC-T50 temperature among Examples 1 to 6. 
However/ in all of Examples 1 to 6 of the present 
invention, the HC-T50 temperature is lower than that of 
Comparative Example 3 . This reveals that it is very 
useful to load rhodium on a metal oxide particle 

25 comprising a core part relatively rich in ceria and a 
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surface. layer relatively rich in zirconia. 
[BRIEF DESCRIPTIONS OF THE DRAWINGS] 
[0075] 

[Fig, 1] Fig. 1 is a crose- sectional view showing 
one embodiment of the catalyst of the present invention. 

[Fig. 2] Fig. 2 is a cross-sectional view showing 
the another embodiment of the catalyst the present 
invention. 

[Pig. 31 Fig. 3 shows a relationship between the 
CeOa contents of catalysts and the OSC of supports in 
Examples and Comparative Examples. 

(Fig. 4] Fig. 4 shows a relationship between the 
Ce03 contents of catalysts and the specific surface areas 
of supports in Examples and Comparative Examples. 

[Fig. 5] Fig. 5 shows the relationship between the 
CeOa contents of catalysts and the HC-T50 temperatures in 
Examples and Comparative Examples. 
[BRIEF DESCRIPTIONS OF SIMBOLS] 

1 Core part 

la Primary particle constituting core part 

2 Surface layer 

2a Primary particle constituting surface layer 
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[NAME OF DOCUMENTI ABSTRACT 
[ABSTRACT] 

[SUBJECT] The present invention provides an e^cbauat gas 
purifying catalyst and a production process thereof. 
5 [MEANS FOR SOLVING THE PROBLEM] An exhaust gae 

purifying catalyst of the present invention comprises a 
metal oxide particle (1, 2) and rhodium (3) supported 
thereon, the metal oxide particle (1, 2) comprising a 
core part (X) relatively rich in ceria and a surface 
10 layer (2) relatively rich in zlrconia. 
[REPRESENTATIVE DRAWING] FIG. 1 



